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Abstract (Basic): DE 19518549 A 

The circuit includes four low voltage triggered thyristors 
(PTLSCR1, PTLSCR2,NTLSCR1,NTLSCR2) , a connection surface (205), and an 
input stage. Two thyristors (PTLSCR1, PTLSCR2) are connected between a 
VDD voltage source and the connection surface and protect against 
respective positive and negative discharge when VDD is floating. The 
other thyristors (NTLSCR1, NTLSCR2 ) are connected between a VSS voltage 
source and the connection surface and protect against respective 
positive and negative discharge when VSS is floating. 

Each thyristor is provided with side branch thyristors and 
respective PMOS or NMOS devices. The positive discharge thyristors have 
the cathode of their side branches connected to their respective 
voltage sources and the anodes to the contact surface. The negative 
discharge thyristors have their side branch cathode connected to the 
connection surface and their anode to the voltage source. 

USE/ADVANTAGE - For sub-micron CMOS technology. Protects against 
higher ESD failure threshold value. Smaller layout area. Compatible 
with BiCMOS technology. 
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(54) CMOS ELECTROSTATIC DISCHARGE PROTECTION CIRCUIT USING LOW-VOLTAGE 
TRIGGER SILICON CONTROL RECTIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a larger 
electrostatic discharge protection capability with a 
smaller occupation area by forming an electrostatic 
discharge protection circuit by four low-voltage trigger 
SCRs and allowing all four kinds of the modes of 
electrostatic discharge at an input pin to correspond one 
by one. 

SOLUTION: A PTLSCR1 device is arranged so that the 
electrostatic discharge of a PD mode is protected, and a 



PTLSCR2 device protects the electrostatic discharge of 
an ND mode. Also, an NTLSCR1 device is arranged to 
protect the electrostatic discharge of a PS mode, and an 
NTLSCR2 device is arranged to protect the electrostatic ^Smt 
discharge of an NS mode. Therefore, four kinds of the 
modes of the electrostatic discharge are protected one 
by one by four low-voltage trigger SCR devices. More 
specifically, an electrostatic discharge protection circuit 
500 provides an omnidirectional protection means for the 
input pin of a CMOS integration circuit, thus avoiding the 
damage of the internal circuit of the CMOS integrated circuit due to an abnormal electrostatic 
discharge. 
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/U554 <bPH^t5556 O^ffi^l;:!^ t©KW 
V564 £&oTV>6 0 N^^m/U554 fS^E; £D/^l^ 570 
£&oTI^5 0 Pa^y-hlli568 fSVDD C:j&Bfc£*L 
T^a o fieoti^PMO.S^WWiCMOSlSI 

^ [0 0 2 0] PTLSCR1 T/^XOiIfiE(j;tT* 
i-TcCD^y/L'S CRW h y ^-m/E (#J30~50V ) T* 
fift<. PMO Sv'VW* P a (^^iimJEtC^t Ut^ 

fiPMOSf^^P a cOESl^mffir*foa o IctPD 

dSVDD+ C^^ffi) VthpSrjSifi-rntf, PTLSCR1 ft 
©7T7/t,SCR«PMOS^W^P aiaothU 
7^— £;ft&C9-t-£>5 0 PTLSCR1 f^-f^^W 

so tmtx&t) (mw) . j e<Dmm&mi*$¥niz.m^it> 

[0021] Rwla^Rwlb fSN^^S^Sc554 t 558 
*PlZ%t±'t%&±&tiiXh<0 , R s u b 1 |SP^St£55 

E)2cp(w|S^LT^6, 
3. PTLSCR2 ^ 

El 1 t^^i-ii 19 , PTLSCR2 x^W^fSVDD <bA7: 
K205 mz&m£tlX& V % ^(DmfcSlS fSVDD \Z 
40 mm^tl, m^525 (SA^J^s/ K205 H^JilT^ 
5 0 CC0PTLSCR2 7>W^li2iO^-f^-7i 

^F7y^^Q2 a tQ2 bSt^M^-r^^^jt:^ 
PMOS7/WXPbtM^T^5 c Q2a£Q2 
bfS^T-7^SCRS:<»J5feUr*3?l, PMOSf/W^ 
P b Ut:<D777/i'SCR«h!J 7y-^;j!E^{£ 

[0 0 2 2] Q2afJPNP/M^-7^h7>^ 

74 liMRw2allgtt$nT^6, :«Rw2 
50 a (Ot 5— *OiS(SVDD (=ffi«$*tXl^5« =»U-^^57 



(6) 



%?ffl¥8 - 2 8 8 4 0 3 



6lij6lnRsub2^Lr^^tlXP5 0 Q2b 
^^578 ttfc&iR w 2 b ^LtAA^^ K205 Oi^ 
^576 K8stfc£ti s a ^?582 HQ 2 a (75-<-^574 
[0 0 2 3 ] 

9 , -¥r(0 K U"f >584 HQ 2 b ^580 t'^ 

y-X586 HQ 2 a W^c 5 v ^572 tcjgjf^ £ 
tU ^-hmil588 HVDD f-^i^^n, (bulk) 59 

0 I4Q2 aCO-<-7;574 iC&j^£tLT^S 0 
4. PTLSCR2 <T>*f/<4 Xffim. 

frWT*&m 1 2 * (D^m^m&v^v'^-f *w\m 

El 2 l^-fifi 9 PTLSCR2 f/M 7|i7f7/>S C 
R (Q2aiQ2bt*» Mft^/^MPM 
OSt^xp b&&A<h,T«j#£*,T^£ 0 :<DPb 

[0 0 2 4] Q2 af±3F£SitP-N-P^>f 

572 £-^£0^5^572 tLTloO, N^>7^/U574 £ 
-<-*574 <t U P^!»£556 ^r=H/^^576 £LT^ 

5o Q2 bli^47T7/!-N-P-N^-f^-7^^ 

&NM&^/1'578 *X^% ^#578 £fflfj& LT*J 0 N P 
^St£556 ^r^-^580 fcLt^S, *fcNgHg#574 
£=1 ^582 <h LtPS, 
[0 0 2 5] PMOS7^^7PbliPi(D^t!i7I 
Soffit ^#572 ^N^^^/P574^r*-?:W V — *586 

d ; NSl57^^574 £P^Sjg556 Wg^ffi £\ 
•t£> i^584 t^oT^S, N^^^yP574 li^eD 

'</l^590 i4oT^5„ P b t^W ^coy— hm^58 
8 HVDD iZ&m$tlX\,^Z> 0 ^oTC<7)P bT^-f^H 
CMO SftSf|«I8SASjE#^f^i(iUTt^»-&^fi. *7 

[0026] PTLSCR2 * £>*iI©JEfi-r T* 

K5ctf> 7 77/l^SCRWhy ^-^JEE ($J-30 ~-50V) 
X'ttft< . PMOS7/W * P b ©^ts/^y^^ 
S£EI-^tL,Ti>5o r^m/£H0.8 f/^; ^ycM 

- KO»«^^S3g^ufcggi, PTLSCR2 ftO^T 
CRtt-t«tiJBE^-13 15VT£>fttf, 

^c0T*fe^ o PTLSCR2 f/W7Wi|It, -^O^ 
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[0 0 2 7 ] Rw2a tRw2bfj:N^^x;PS74 1 57 
8 ^f^4tS^4^t^»3 v Rsub2liP» 

556 <n%r£.mmx'h% 0 r^^e>(^)^gtttwo^^rt>lalx 

7tN^!7^/U554 £578 tflPWuAA^'y K205[C^ 
*^l^ g £<0 1*9 NK£ 31/1,554 IIPTLSCRI ^ 
^W^tpt'fi^^ t>^-^^N§/^^c578 liPTL 
SCR2 X$>Xl&m&tl£ 0 ^<D2m<DNm<}^ 

%<o&&<ots<* *Mi&ttm3iZ7F'rm*)x*hz>o 

SStC^Ufc^W^WrffiSTOO (4PTLSCR1 P 
TLSCR2 £-o{^^U J: 9-#*©£=fiTiB8ftf> 
tp^£|g]o/t^CDT-£>& 0 
5. NT L S C R 1 * 

Ellw^-rag?), NTLSCR1 7^XttA^>K 
205 irVSS iDM\zmmZtt,X1sr> s *<JD»ffi530 HA7J 

:«ntlscri ^(i 2 flaco^-f zK— 7^ h 
^ 7y^^Q3 a tQ3 bRxfm^^^^mmtmNM 

OSr/M^NafM^T^^ Q3a<hQ3bH 

ITC^7T7^SCRW h y ^jE£rfgT£ 

[0 0 2 8] mi lC7r;-rm<9 , Q 3 a IJPNP/W,f- 
7^h7y^^t$)t), -tCOai? y^ 722 HA7J^ 



y K205 <7>m=f-*2Q \Z&ffit$ti, -^-^724 ttffifefcRw 

K205 ^j^^-420 tC^^^Tl^o = 1^*726 
30 fiifclR s u b 3 UTVSS l:^^tlTP5 a Q 

3 bflNPN/<>f tf-ymG h7 Zsi?*9Xfo?), ^<D 
y*728 ttfittRw3 b^^feLTVSS KSJttStT, 
t^6 0 ^— X730 HQ 3 a (7)n ^726(3^if^$ 
tl, =iu^^732 HQ 3 a ^724 icm^^tlX^^ 

[0 0 2 9] Na|iift^^«lNMOS7^W 
^T*$>t). -£(DKU-fV734 liQ3 aO^-^724 
^^tL, y — ^736 I4Q 3 b £>oiS 3^728 

y-hm^738 flVSS fc&jgfcSjjT,, ^VU-^740 HQ 
^ 3 bC7j-<-^730 \Z&m$tl,X^Z>. 
6. NTLSCRl O^^^^T^^it 
0 4^^Lfceoiii(ta»ft:ffl|ito»rffi08OO NT 
LSCR1 tNTLSCR2 f^^7^)|rlif&5 0 

X^^T*^m^tL^ 0 *»T?ttW:NTLSCRl ^< 

[0 0 3 0] 04 NTLSCRl t'/^^H 

7T7/l'SCR (Q3ai:Q3bt«) t^^ + ^yP 
»K<fcl^NMO S^-T ^NaS:&A*tT«fie$^T^ 
^ 6„ ;WNa7^-f ^Sr777/l-SCRIC|aA^6@^ 
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[0 0 3 1 ] Q3ali^iSSP-N-P^^^-7jg 
^h7^^^TfcS 0 Q3 attPSW^tyrig^ 
^1/^^722 £-?r<Z3:n * y *722 tLttetl, N^<7^ 
/W24 £^-7724 t U P^St5726 £ a * 726 
itW, Q 3 b li^7f7^N- P -N'<-f 4?- 

7^h7>"^7^T'S>4 0 q 3 b &N$i<n*-Y v rm 

&£>?fc^figJgc736 *Sn§!^ 31/1^728 ^T"^5^^ 728 «t 
?fcoX*3l9, P^g*£726 £-<-7 730 £LT^5 0 £ 
fcN^^a:/l^724 1^*732 tUT^5 0 

[ 0 0 3 2 ] liMNMOSf/^^Na fSN^W*- 
* y T»jg£);fi5(,MM(736 ^N^^7^/U728 ^T-^y 
— 7 736 t/jJoTl^ 0 SfcNlW^rtyrM^,!^ 
^$734 *SN^>7ic/U724 <tP^S&726 tf>ig£>K£#$ 
lZ.m&\ Kl*"f W34 t/iot^S, P^S^726 

#✓^£740 i/jfoT^S, ^^N a r^-f ^15 2fflW 
5*^9 NS!!7 3i/U724 £728 e£W-&>9^ Naf^^ 
(Dtf-b-mmZZ flVSS l^i^t^^c ftoT^W 
N a f/W7|JCMO S^^lE]^^iE^{c^ttjL-C^^ 

[00 33] NTLSCR1 7 ^igii^/Efi-^T* 

CTc^^f^/i'SCR^hy^-iff o^3o~5ov ) -c- 

< , N a -r^V 7 CO K I^-f ^^ty7"/<y ^ P$(fc 
«JE (&J13~15V ) t^fX-foS. afoTPS^e-KC 
^m*fe^*S«^Ufc»-^, NTLSCRl (itttSEWfS^ 

m/ET^iiu, ^m^mm^t^^^^^i'^cu. cmo 

[0 0 3 4] NTLSCRl 7VW 7 
^m/E«5tco 7 7 /i- S C R £0f£^mJ£ i (r3 C T'fo 9 

OftlV) , NTLSCRl <Dmm&m*7t<D?7?Jl'S 
CKkmmiZi&\,>fz.t£> (^j2-5^--ix) , NTLSC 
R 1 ^tt^W^O#L^(C]^©^^^ y <^ ^ 

XlZffi-rZh&-e%Z<DT?» > Z 0 Rw3aiRw3bli 
NS^A-724 £728 * \Z^±-t Z> iF^ffifctT?*, 9 % R 
s u b 3teP§yg&726 £ 3?£&^T*£> 6 0 £ 

7. NT L S CR2 7 

0 1 t^-r&O , NTLSCR2 ^fiATJ^y K 

205 <tVSS <DN\lZ&m$tlXi3 9 * ^COR£*g535 fiVSS 
t-S!«K$n, fe&ttATV** K205 i^m^tlXl^ 0 
:ONTLSCR2 -r^-f 7f£ 2 fli^M ^-7^^ h 
7^'^^Q4aiQ4 b&tf&^^/l'it^fcBliNM 
O Sf/W *NbT-*8/&£;ftT^<5 0 Q4aiQ4btt7 
f^/l'SCRilSJSLTfcU, NMOSf/^7NB^^ 

[0 0 3 5] Q4aliPNP/W^-7^h7y^ - 



(7) 4#Hfj¥8 - 2 8 8 4 0 3 
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-teO^S **752 ttVSSK&St^tu ^-77 

54 iiggiRw4ai:^s*n:^5, :©Sfitot5 

-^di^liVSS irg?^$tbT^5 0 =» 1^*756 ttjgfet 
R s u b 4 LTVSS i-^$^T^6o Q 4 b 12 

NPN/M/K-7^h7^^^-Cib!J, ^com^^ 
^758 (i&fctRw 4 b LTA^y K205 £>$J^ 

420 {ZteffiZtlXl^Zo -i-7760 f±Q 4 a <D n u ^ ^ 
756 KgMfc^fu 3 1^^762 {2 Q 4 a cD-i — 7 754 

JO [0 0 3 6] N b li&^-r^/PSfBKt^NMO S^>f 
-t<D Kl"f W64 (3Q 4 a £0^—7754 idjg 
^$tt, y-7766 «Q 4 b (D*. ? ^^758 K&glS 
*U y-hm^768 I2VSS K&if^tK NaT^X© 
'</i^770 HQ 4 bW^-7760 ll^^t^^ 
8. NTLSCR2 COt^-T ^Wig 

*fflSt?ttNTL S CR2 ^^-rxi^oiN-CfBi^-r-S. EI 
1 <O|I]fl8jt&|g&tf0 4^£rn50£:#fla<?C>r £ a 
[0 0 3 7] 04 fi^-Tii 5 , NTL S C R2 * 

li7T7^SCR (Q4aiQ4bT?iJ5lt) (^^^ 

20 ^IMNMOSr^XNb **aAix-r»j^$^T 

iftiis 7f7^s cR^^ii^jE^igr^^r^r t -e*> 

5o 13 4 illTj^rii 9 , Q4 att?F4SgP-N-P^>f 

^-^^h^y^x^ffes, q 4 a tepgyco y 

T*S<Z5H(^fg#c752 ^X'^t(D^^ *, 

#752 tUTfc'!), N^!7^/U754 £^< — 7754 t L, 

P^S^726 ^=iU^^756 tLT^5, 
[0 0 3 8 ] Q4 bfi^7T7^N-P-N/^^- 

7^h7>^^T^5, Q 4 b f2N^(7)^r^ \) TM 
30 S^)fiit^^c766 $:N^f7^^758 F^T'^^^5^^75 
8 iLTJo!), P^^tg726 gr^-7760 <bUT^5o 
*fcN3!!7^>754 ^=t[x^^762 i LT^5 C 3*gE<t 
iNMO Sr^W^N b liNlW^rt V Tm&<D fa l^fc 
i$,766 %%<Dy — 7766 £UT*5?>* ifcN^=^t!i 

P^S*S726 7j5y</p^ 770 <t#oTI^6 0 w^Nb^^^ 
^7|22it§W^5 N^"7^^754 ^ 758 (ORBt^fctp, 
Nb7^ 7(7^-7*- hm^768 fiVSS tr^^ttT^ 

[0039] NTLSC R2 7*^-< 7 (75^tffi«jE(2i"C 
l:jt©7f 7^ SCROhy tf—MJ£ (^J30~50V ) r* 
tt^<. NbT f ^-l'7c0iE^^#iimjET*fca 0 ^^>IE 
^^Sii®JEEf2VSS-VthnT-fo^ 0 C<OVthntt»SEYblKN 
MOSf/<-f 7NbW!S#tET-*)-5o l^otNTLS 
CR2 ?*'W;M2N b-T'<-f 7#a*ii-t-5£ hU^f-^ 

W [0040] NTL S CR2 7*^-f 
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(ft IV) , NTLSCR2 CO^mm.mt.TZfDy^^^S 
CRkffiffi^m^tltb (ft 2 -5 JO , NTLSC 
R2 x& : ®M:tf)fr<>$.&lz&U1Skn,UM&'<'<' 
^l:ffititiiS-Ct5 g Rw4atRw4b(iNl!>x 
^754 ^758 *|:ff4t6*4ffi^fcD, Rsub4 
ttP§Saite726 3F£!fii5i-C;fe 5. mbo^ 

^MfCO^t^NTL SCR2 7^-f ^ ^f^tfc^ 

[0 0 4 1 ] 04^T'fl 2m<nfrM£titzNW}3L^ 
724 <t758 ^miB#tCA^l/^y K205l::&iB! £*vC ^5. 
wC9F*]Ngy £^/L-724 (iNTLSCRl ^ ^ T*{£ 

^ ^ — ^"CON^^ HPTLSCR2 

fc-r^^ ^Wrffi®900*iNT L S CRl tNTL S CR2 

[0 0 4 2 ] PTLSCR2 (NTLSCR1 
t^W X) ©illElilft^^MPMO S ( 
NMOS) 7^7pb (Na) (DX-Ty zf^y # 
m/£t^ffiT'fe-5 0 ^rUTPMOSC NMOS) *fs<4 

S&f|5*-mft-l3 — 15V(+13— + 15V) T-fo5 0 '^ot 
PTLSCR2 tNTLSCRl * W&ii^jEEfi 

{ST^itS £ <t *St»§ , ^^7f7/^SCR O30—50V 

[0043] ^fcPTLSCRl * (NTLSC 

R2 t*^^*) (Dmmnfz&m-m.j-^^/ummikmp 

MOS( NMOS) f^^Pa (Na) (DjE^mmM 
JZh^rnvfoZ,, Z (DP MO S ( NMOS) y^^P 
a (N a ) <OIE?£ag;i§^jE(3;0. 8 ? 2 a yCMO S 

S^4 3 T*(iVDD+ (J&*MiE) Vthp( VSS-Vthn)VT-£>£ 0 - 
COP^)Vthp(Vthn)fiP a (Nn) ^ T*£> 5 0 

TPTLSCR1 t NT L S CR2 t*'** XfD&MMBc. 

iS^hy^-miE (ft3o~50v ) -m/«et\, 

[0 0 4 4] ift^^MPMOSr^-fXP b 
RX/N MO S7*^>T *N a ^p$i^®JEfi 

CMOS«it<oftiitSWrti#^3E<t:-rs. -^l:fo 

^p^T*(iKMco<gm/E h y s cR^^msfemi^^iH] 

38 <t U T ^ij ffl L . M6«3l:CMO S^©[hIS§^ A^i^M 
©ill L/jS^*0-e*>5„ 
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9. L^T? hW^j : 06 £13 7 1*. #58 §3 £ 0. 6 5 

* « ^mmm/ pmcmo sms^mm ufc w 

7!) hW^H^Jt'foeo 0 6 O I^-TT P h 910 i07^ 
t^-T h92O^T-fi^tt^P^|^^0yP-^93O £ ^ 
§15^/^-^935 ^^LT^5, ^ <b ^<om%A — 
^f£-^f2 9 VDD ^P>VSS ^(07yf7y/aft»38t* 

[0 0 4 5 ] EI 6 tr^ Lfc<DfiP T L S CR1 h P T L 
SCR2 7^-f^«™f|)5o C<DF*1A-A ' #tB?r 

TLSCR1 £NTLSCR2 x '<>f * <D spffiH T'fc 
C. P^^^^/N^^COCMO Sfllit^t-^Jf^UfcS 

mo swafi^asagisftw^-en^s - ^ ^^itgT-^ 

So -ew^^lHlKwaStiafilS 8 ir^i-ii 19 r*£>£ 0 EI 

^ 8liPTLSCRl ' x PTLSCR2 NTLSC 
Rl '&t>*NTLSCR2 ' 7*'<><{ X £r^£f do 

^S^S^o Pi!)x^/NlI^CMOSafl:fH 
[0 0 4 6] PTLSCR1 ' tPTLSCR2 ' x ;< 

4 x<DWrmmte.m9tp{Z7r;Lx\,^z> 0 zowmmm&m 

2tpWPTLSCRl tPTLSCR2 

l/\ 09tpWPTLSCRl PTLSCR2 '7^^^ 

hz>o m&m<DWrffim&m i o^t^tit) x$>% 0 

[0047] NTLSCRl tNT L S CR2 ' 7*'< 

4 ^<nmmm%m 1 1 \^^ti^> 0 *<Dmmmm&&4 

tp^NTLSCRl tNTLSCR2 7/^Xtil£it 
tCDNTLSCRl NTLSCR2 '^^^-f^^^ 

40 ^'&v><mmm-$m 1 2tp»-^i-ii!>-ea>5o 

[0 0 4 8] 08ftttPTLSCRl '7*^>f^*ffi 
fflUPD*- K©i»**fcffiSr|»aUT*3 9. PTLS 
CR2 '7/M^^^IUTND^-K^Wi^^ 
SE. NTLSCRl '7/M^^f ttPS^-KW 
f£®*fc^;S:l»Sk NTLSCR2 '^^MLt 
NS*- Kco#®^rm^^LTl>S 0 ^oTCMOS 

5£? ^Lfc[Hlfi&(=:3E<5#tt^-r5. 0 l (i*38K*NS!>^ 
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St0T-A>5, EI8(7)lH]SS^jg)J^at J l2Il kMi&VX^Z 
fcft, r ^T'SMtgLTtfeBJ L^V\ E18^^:^0^^ 

pa->xVNasfficMos»ii©fttfffi:^ut 

1. CMO SftWIDKASjE^^f^ttUr^S^ 

cmo smmmm&iEijiizttmLxv>%m'&* vdd ^ 
-rr^m/EsvT'foy, vss n'<4T*mj£ovx'&>z> 0 @ 

1 PMO S r ^ P a i P b 0^- hlli568 £ 
588 f±VDD K8M£UT*5 9, i <D 2 fitDT^W * ft* 7 
<t&oTi^6 0 P a <t P b *fs<4 Xfc*7 h ^ot^6 
itbt), lEfttetfWiVZmxn, PTLSCR1 t PT L S 
CR2 f/M^t)t7^1II^§ 0 ^tNa tNbr^ 
^^iDy— h||^738 £768 fiVSS (C^j^ £ ftT:fc 9 , 

it^Ittt, NTLSCRl tNTLSCR2 r/W^ 

[0 0 4 9 ] ;£3SW<Z) Hatpins, ATMa-^-com/E L# 

1 ^"CQ 2 b £ Q 4 b <Ds<— * v # ^(ofe^ 
®{i 1 m<D?4*- KffcSas. Z<Dy-f*— 
fifcVSS K#Mft£ftT;f3!K fgjfKiATj'*;/ K205 Hl&f& 
£ftTl>S 0 ftoTA^S^cD{g®/£L# Wtttei&VSS- 
0. 6V[;:@£$ft5 0 

[0 0 5 0] PTLSCR1 f^'f^rtroPMOST^ 
-TXP a fiA^if-^^)fS5mJEL#t/>f[i:^0^-5 0 A 73 
te#<7>®ffiL#^figa*VDD+( #fe*Mi£)Vthp £jgi§-r&i& 
Pa7VW*J±#iiU wC0fS5mJE5rS^-r<6 o Vt 
hpttPMOSf^^P a (Dm^m&Xh^o t^oT- 

[UtettA^f3#<omffi u£^fi££i&6 —0.6V cordis 
xi}'**/ K205 r^t-sM^Kfaemm^t- k 

D <tVSS I^LTM^ixa, &®t — KfiPD.ND, PS& 

O^t^t- Kfi-r^T-^f-r-^Tco J: 5 l-BfrSSSftT 

P D t — K< — > PTLSCR1(PTLSCR1 ') 
ND^- K< — > PTL SCR2(PTLSCR2 ') 
P St- K < — > NT L SCR1(NTL SCR1 ') 
NSt- K < — > NTL SCR2(NTLSCR2 ') 
:<O^PTLSCRl , PTLSCR2 , NTLSCR 
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*>9, PTLSCR1 PTLSCR2 NTLS 

CR1 'MNTLSCR2 ' \im 8 tC^-Til 9 W 

*psis«/NS!aiffiCMosa!ijtxagw+^iiau 
[0051] Mtiii i ^mw^tEimiizmm 

2. a. PSt-K : NTLSCRl ;&SB&S? 

|CfcJ\ 7°7^WSI11E^NTLSCR1 C9R§£e530 {H 

*ofr*K t^7*7^i:f iLfcPiro^t y rai^ro 

iB5^©«722 £N 3^724 ^ffi^^iUt, N 
MOSf f /V^NaWKKW34 l-fcit£ft6 0 .H (D 

n a ^tt^-ra^atc^ 7 ^<D^mn&t) iJ t<o k u- 

^W34 X-i-)y7'/<y#feVtt>im±i- 
^WKATJ^y K205 ±<D7*7~X&&<D L#^^Srl3— 

15V iifrs^H^-r«, 

^ [ 0 0 5 2 ] N a v^-W ^(DK^-f W34 X y 7°'* 

N^J ^ni/U724(Q30^< — *724)*»e)N a -r^M K 
-f^734 £&Efe LT P^S&726(Q 3 b (D^- 730) l£ 

* isXz<D&mmffinm&o wm&^sws & 

VSS t'^£&fi LT^0&O^i£ffiftaii% 

[0 0 5 3 ] CK?3#^m®gEttN^ •7^/1' 724 ^f>P 
£!g&726 KliJfcft, NTLSCRlr^^f^W7T7 
^SCROiE(07^- K^s^ * 7»>^Ts'^m*S:5l 
30 mz-tfztb^ NTLSCRl f^-f 

5o NTLSCRl 7^-W*as-£Jgii-r&<t, A73'* 

y K205 ^fbvss iz&&i>m&X'\^ti:mmmmmfa 

ft, S^I&itttt^ co^S&^r^i Lt^|it:/W/^ 
|CiS?cftiS 0 ^TCO±A73^<^ K205 _h CO ^J!E f N T L S 
CR1 ^^^^co^^m/3Ef-J:oT^JlVSn^(-@^$ft 
T^5fc«), A7^<iy K205 t^^Sft-C^SATJ^iS 
210 (i3am^^o^.«Ll^Sg$ftS. 

[0 0 5 4 ] SCRIi^^t^x^/U^- (^y— ) 
fcii$H££^oTV^5/-c£K NTLSCRl Xf2 

2. b. NSt — K: NTLSCR2 
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